Convergence is a mode of tissue movement during embryogenesis that narrows organ shape along specific direction, yet how individual cell dynamically behaves during this process is not fully understood. In this study, we analyzed zebrafish neurulation at single-cell resolution using cell transplantation and live-cell imaging techniques, and found that progenitor cells of the neural tube showed non-muscle myosin II-dependent asynchronous and periodic movements. We also found that F-actin showed an isotropic, periodic remodeling in cell cortex and cell-ECM interface, while it showed directional constant movements in peripheral cellular protrusions. Similarly, the non-muscle myosin II partially colocalized with the F-actin and showed the periodic accumulation along the cell cortex. The careful examination revealed that the F-actin remodeling was temporary correlated with a deformation of lateral cell end, suggesting that the periodic actomyosin contractility contributes to the convergence movement via transient tail retraction. We then sought to identify possible molecular mechanisms and found that planar cell polarity (PCP) protein Vang-like 2 and RhoA were required for the periodic F-actin remodeling, suggesting that the non-canonical Wnt pathway controls the periodicity of the actomyosin. Our findings have unveiled a repertoire of the cellular movements based on the periodic actomyosin contractility that contributes to the convergence movements of the multicellular organisms. During skin pigmentation in amniotes, melanin synthesized in the melanocyte is transferred to keratinocytes by a particle called the melanosome. Previous studies, mostly using dissociated cultured cells, have proposed several different models that explain how the melanosome transfer is achieved. Here, using a technique that labels the plasma membrane of melanocytes within a three-dimensional system that mimics natural tissues, we have visualized the plasma membrane of melanocytes with EGFP in chicken embryonic skin. Confocal time-lapse microscopy reveals that the melanosome transfer is mediated, at least in part, by vesicles produced by plasma membrane. Unexpectedly, the vesicle release is accompanied by the membrane blebbing of melanocytes. Blebs that have encapsulated a melanosome are pinched off to become vesicles, and these melanosome-containing vesicles are finally engulfed by neighboring keratinocytes. For both the membrane blebbing and vesicle release, Rho small GTPase is essential. We further show that the membrane vesicle-mediated melanosome transfer plays a significant role in the skin pigmentation. Given that the skin pigmentation in interfeather spaces in chickens is similar to that in inter-hair spaces of humans, our findings should have important consequences in cosmetic medicine. Epithelial integrity is crucial for epidermal morphogenesis during development. We here show that ERK3, an atypical mitogenactivated protein kinase, has a role in the integrity of epithelia during early embryonic development in Xenopus laevis. ERK3 is expressed in the epidermis in Xenopus laevis embryos. ERK3 knockdown leads to epidermal disintegration in the tailbud stage.
Convergence is a mode of tissue movement during embryogenesis that narrows organ shape along specific direction, yet how individual cell dynamically behaves during this process is not fully understood. In this study, we analyzed zebrafish neurulation at single-cell resolution using cell transplantation and live-cell imaging techniques, and found that progenitor cells of the neural tube showed non-muscle myosin II-dependent asynchronous and periodic movements. We also found that F-actin showed an isotropic, periodic remodeling in cell cortex and cell-ECM interface, while it showed directional constant movements in peripheral cellular protrusions. Similarly, the non-muscle myosin II partially colocalized with the F-actin and showed the periodic accumulation along the cell cortex. The careful examination revealed that the F-actin remodeling was temporary correlated with a deformation of lateral cell end, suggesting that the periodic actomyosin contractility contributes to the convergence movement via transient tail retraction. We then sought to identify possible molecular mechanisms and found that planar cell polarity (PCP) protein Vang-like 2 and RhoA were required for the periodic F-actin remodeling, suggesting that the non-canonical Wnt pathway controls the periodicity of the actomyosin. Our findings have unveiled a repertoire of the cellular movements based on the periodic actomyosin contractility that contributes to the convergence movements of the multicellular organisms. During skin pigmentation in amniotes, melanin synthesized in the melanocyte is transferred to keratinocytes by a particle called the melanosome. Previous studies, mostly using dissociated cultured cells, have proposed several different models that explain how the melanosome transfer is achieved. Here, using a technique that labels the plasma membrane of melanocytes within a three-dimensional system that mimics natural tissues, we have visualized the plasma membrane of melanocytes with EGFP in chicken embryonic skin. Confocal time-lapse microscopy reveals that the melanosome transfer is mediated, at least in part, by vesicles produced by plasma membrane. Unexpectedly, the vesicle release is accompanied by the membrane blebbing of melanocytes. Blebs that have encapsulated a melanosome are pinched off to become vesicles, and these melanosome-containing vesicles are finally engulfed by neighboring keratinocytes. For both the membrane blebbing and vesicle release, Rho small GTPase is essential. We further show that the membrane vesicle-mediated melanosome transfer plays a significant role in the skin pigmentation. Given that the skin pigmentation in interfeather spaces in chickens is similar to that in inter-hair spaces of humans, our findings should have important consequences in cosmetic medicine. Epithelial integrity is crucial for epidermal morphogenesis during development. We here show that ERK3, an atypical mitogenactivated protein kinase, has a role in the integrity of epithelia during early embryonic development in Xenopus laevis. ERK3 is expressed in the epidermis in Xenopus laevis embryos. ERK3 knockdown leads to epidermal disintegration in the tailbud stage.
Immunostaining for E-cadherin and ZO-1 in the early neurula stage shows that both adherens and tight junctions in the epidermis are disrupted by ERK3 knockdown. Moreover, our results show that the transcription factor TFAP2, a direct regulator of epithelial genes, acts downstream of ERK3. These findings suggest that ERK3 is required for the integrity of epithelia. Oocytes accumulate a large number of mRNAs as a translationally repressed form, and temporal translation of these dormant mRNAs is important for promoting oocyte maturation and development. However, mechanisms regulating the timings of translational activation remain unclear. In this study, we used mouse oocytes to elucidate the mechanism regulating the timing of translational activation of Emi2 mRNA in meiosis II. Emi2 protein has been shown to function as an inhibitor of anaphase-promoting complex/ cyclosome (APC/C) and be involved in metaphase II arrest as a component of cytostatic factor. Previous studies showed that the timing of Cyclin B1 mRNA translation in meiosis I is regulated by formation and disassembly of RNA granules in zebrafish and mouse oocytes. Interestingly, Emi2 mRNA was found to form granules in mouse GV-stage oocytes. Although the Emi2 RNA granules disassembled during oocyte maturation as in the case of Cyclin B1, the timings of granule disassembly were different, i.e. Cyclin B1 RNA granules disassembled in an early period in meiosis I, and Emi2 RNA granules disassembled in meiosis II, coincided with the timing of poly(A) tail elongation. In addition, while Cyclin B1 mRNA interacted with Pumilio1, which is required for the granule formation, Emi2 mRNA did not interact with Pumilio1. These results suggest that Abstracts S92
